Purpose: The advent of online task distribution has opened a new avenue for efficiently gathering community perspectives needed for utility estimation. Methodological consensus for estimating pediatric utilities is lacking, with disagreement over whom to sample, what perspective to use (patient vs parent) and whether instrument induced anchoring bias is significant. We evaluated what methodological factors potentially impact utility estimates for vesicoureteral reflux. Materials and Methods: Cross-sectional surveys using a time trade-off instrument were conducted via the Amazon Mechanical TurkÒ (https://www.mturk.com) online interface. Respondents were randomized to answer questions from child, parent or dyad perspectives on the utility of a vesicoureteral reflux health state and 1 of 3 "warm-up" scenarios (paralysis, common cold, none) before a vesicoureteral reflux scenario. Utility estimates and potential predictors were fitted to a generalized linear model to determine what factors most impacted utilities. Results: A total of 1,627 responses were obtained. Mean respondent age was 34.9 years. Of the respondents 48% were female, 38% were married and 44% had children. Utility values were uninfluenced by child/personal vesicoureteral reflux/urinary tract infection history, income or race. Utilities were affected by perspective and were higher in the child group (34% lower in parent vs child, p <0.001, and 13% lower in dyad vs child, p <0.001). Vesicoureteral reflux utility was not significantly affected by the presence or type of time trade-off warm-up scenario (p ¼ 0.17). Conclusions: Time trade-off perspective affects utilities when estimated via an online interface. However, utilities are unaffected by the presence, type or Accepted for publication September 27, 2016. No direct or indirect commercial incentive associated with publishing this article. The corresponding author certifies that, when applicable, a statement(s) has been included in the manuscript documenting institutional review board, ethics committee or ethical review board study approval; principles of Helsinki Declaration were followed in lieu of formal ethics committee approval; institutional animal care and use committee approval; all human subjects provided written informed consent with guarantees of confidentiality; IRB approved protocol number; animal approved project number.
VESICOURETERAL reflux is among the most frequently encountered conditions in pediatric urological practice, affecting up to 70% of children who present with febrile urinary tract infection and approximately 1% of all children in the United States. 1 As understanding of vesicoureteral reflux continues to evolve, consensus is lacking on how best to manage this condition. 2, 3 Determining optimal treatment pathways for conditions with multiple divergent management options such as VUR can be challenging for providers and families alike. Cost-utility analyses provide relative value comparisons and can guide clinical decision making. 4, 5 However, CUA requires condition specific utility valuesdnumerical representations of the impact of health states or diseases on health related quality of life. 4, 6 Utilities are numerically represented on a scale of 0 (HRQoL equal to death) to 1 (perfect health). As such, HRQoL for a condition with a utility of 0.5 is assumed to be exactly half that for a condition with a utility of 1. Similarly more severe conditions with greater impact on aspects of daily living are more likely to have utility values nearer 0 than minor conditions with less impairment.
Typically assessed via direct interviews with members of the general public or indirectly via conversion from HRQoL instruments, utility value estimates are time, cost and resource intensive. Pediatric utility estimation is additionally complex, given the dependency of children on their caregivers and the attachment required of caregivers caring for a sick child. 7 As such, the impact of a particular health state is felt not only by the child, but also by families. 8 Whether parents, affected children or both should form the basis for utility estimation is unclear, and it is unknown to what degree existing utility methodologies truly capture accurate estimates of health state utilities in children. Given these challenges, it is unsurprising that utility values, and by extension CUAs, are scarce for pediatric conditions. 6, 9 We have previously estimated the utility of pediatric VUR health states via online and traditional methods with comparable results, demonstrating the potential for use of such platforms in urological research. 10, 11 Despite increasing use of online utility estimation, standardized methodologies for such approaches remain elusive. To identify considerations for approaching utility estimation online, we evaluated potential sources of bias inherent in online utility instruments. In particular, we determined how disease point of view affects pediatric utilities, given the aforementioned HRQoL spillover effects, and whether attempts to educate survey participants about utility estimation via practice or warm-up scenarios inadvertently introduce degrees of anchoring bias. We hypothesized that both of these factors would significantly alter estimates of VUR utility.
PATIENTS AND METHODS

Study Design
Cross-sectional survey studies were conducted of the general public to elicit utility values for VUR. Survey instruments varied either in time trade-off perspective (patient, parent or dyad of patient and parent) with consistent paraplegia warm-up scenario or varied warmup scenario (paraplegia, common cold or blank/no scenario) with consistent dyad perspective. A TTO approach was used to determine all utility values.
Study Participants
We used the Amazon Mechanical Turk online survey environment to recruit study participants. This platform serves as a crowdsourcing digital marketplace, allowing ready access to a large, stable and diverse sample of American adults. 12, 13 AMT users voluntarily register to complete various human intelligence tasks. Each worker is assigned an identification/tracking number, preventing task repetition.
Participation in AMT tasks is typically compensated at a rate of $0.05-$1.00 for a task requiring 5 to 30 minutes to complete. Estimating that our survey would take 20 to 30 minutes to complete, we set our payment at $1.00. Because all payments were made through an intermediary (Amazon.com), participants remained strictly anonymous. Exclusion criteria consisted of residence outside the United States, age less than 18 years and lack of English fluency. As utility values are calculated based on the perspectives of the community at large rather than only those affected by a condition, participants were included even if they were unfamiliar with VUR, did not have children or were unmarried.
Instrument Development
Participants first completed a TTO model related to an easily understood, nonurological health state for familiarization with TTO format and conventions as participants were assumed to have no background or previous experience with this type of instrument. Respondents in the perspective variable group were introduced to TTO via a paraplegia scenario, while respondents in the warm-up variable group were randomized to encounter a paraplegia, common cold or blank/no warm-up scenario. Participants were instructed to assume they were the parent of a hypothetical 6-year-old child affected by the health state in question and to include the value of "preventing the pain, suffering, inconvenience and lost time for productive activities (like school, work and household chores) and leisure" when evaluating TTO propositions.
Subsequently all participants were introduced to VUR via a 4-minute video (supplementary Appendix 1, http:// jurology.com/). A text vignette describing VUR was also presented. Participants were then presented with the VUR based clinical scenarios and TTO utility elicitation questions based on a hypothetical 6-year-old patient with VUR. The content of the health state descriptions was compiled based on 1) interviews with patients and families affected by VUR, 2) review of the literature and 3) expert opinion. Health states were designed to reflect typical disease courses for VUR in a child with moderately severe reflux.
Participants in the perspective variable cohort were randomized into 3 groups, child, parent and dyad. Group allocation determined the context of TTO questions posed to the respondent (supplementary Appendix 2, http:// jurology.com/). Child group respondents were asked to consider time trade-offs from the life of their hypothetical, affected 6-year-old child in exchange for the child spending time in a disease-free state. Parent group respondents considered trade-offs from their own lives to benefit their child. Similarly questions posed to dyad group respondents involved combined trade-offs from the parent and child lives. Participants in the warm-up variable group were asked to exclusively consider time trade-offs from a dyadic perspective.
Utility Elicitation
A 10-year time frame was used for practice and experimental scenarios, with the respondent offered a variable amount of time spent in perfect health compared to 10 years in the disease state, in exchange for hypothetical trade-offs of fixed amounts of time from their overall lifespan. Health durations changed in 1-year increments for responses from 1 to 9 years of TTO, and could be narrowed to between 0 and 365 days for respondents willing to trade less than 1 year of time. This process allows only utilities between 0 and 1, since negative utility values cannot occur with this experimental design.
We collected respondent demographics, including age, gender, marital status, parental status, race/ethnicity, education achievement, annual income and prior VUR or TTO related knowledge. Given our hypothesis that previous experience with VUR and other chronic health conditions could affect individual preferences for given health states, we also collected data on the health of respondents and their families.
Before release each survey instrument was internally validated using a convenience sample of medical students and residents, none of whom had a personal or family history of VUR or previous experience with TTO models. This study was reviewed by our institutional review board and deemed not to be human subject research. Thus, no formal consent process was required, although the principles of the Declaration of Helsinki were followed.
Statistical Analysis
Mean AE SD utility values and descriptive statistics were calculated. Our sample size calculation confirmed that at least 500 patients would be required to give a represen-
An alpha of 0.05 and 95% confidence intervals were used as criteria for statistical significance. All analyses were performed using SASÒ, version 9.4.
RESULTS
Characteristics of Study Sample
A total of 1,852 AMT workers voluntarily participated in the surveys, with 1,627 completing the task (87.9% response rate, supplementary table, http:// jurology.com/). Mean respondent age was 34.9 years and 48% of respondents were female. A number of respondents (623, 38%) were married and 708 (44%) had children. Most respondents were white (1,361, 84%) and 41% reported completing a 4-year college degree or higher. Most respondents reported limited or no knowledge of VUR (1,444, 89%) or CUA (1,204, 74%). By contrast, respondents reported a higher rate of experience with UTI (personal 433, 27%; family/relative 464, 29%)
Of the perspective variable cohort (873 total) we randomly assigned 307 participants to the child perspective, 284 to the parent perspective and 282 to the combined parent-child dyad perspective. Of the warm-up variable cohort (753 total) we randomly assigned 258 participants to the paraplegia scenario, 255 to common cold and 240 to bypass the warm-up altogether.
Utilities by Health State Perspective
No respondent characteristics except for utility perspective were associated with VUR utility on bivariate analysis. Multivariate analysis showed that the VUR utility was 34.21% lower when estimated from the parent perspective group (p <0.001) and 13.16% lower when estimated from the dyad perspective group vs the child perspective group (p <0.001, see table). Utility was higher in single respondents (0.07 higher in single vs married, p ¼ 0.007) and older respondents (0.03 increment per 10-year age difference, p ¼ 0.008). Estimated utility values of the paraplegia warm-up scenario completed by respondents in this cohort followed a similar pattern (parent:child utility À44.44%, dyad:child utility À17.46%, p <0.001).
Utilities by Warm-up Scenario VUR utilities were similar (p ¼ 0.17) in the paralysis (0.868), common cold (0.877) and blank/no warm-up (0.871) groups. After adjusting for previous experience with VUR (present in either a child or a friend/relation), ethnicity and race VUR utility was still not significantly affected (p ¼ 0.87) by the presence or type of warm-up scenario.
DISCUSSION
Utility theory has found significant applications in health care and clinical research. 4, 14, 15 Requisite health state utility estimates needed for CUA require considerable financial and time investments, particularly using traditional TTO methods. Internet based estimation provides a promising opportunity to bypass these barriers.
We identified potential methodological considerations for researchers contemplating the use of these platforms for utility estimation in pediatric urology. Our analysis revealed 2 important findings, ie the time trade-off perspective significantly affects estimates of health state utility and anchoring bias does not seem to be a factor in use of warmup/familiarization scenarios in VUR instruments.
A perspective dependent VUR utility was noted despite identical VUR health states being queried. Utilities were lowest when caregivers made time trades from their own lives, intermediate when time was traded from the lives of the caregiver and child, and highest when traded exclusively from the child life, suggesting respondent perceptions of HRQoL impact are influenced not only by the physical effects of a condition, but also by external factors.
Critically utilities may be not only disease specific, but perspective specific as well, a difference that may propagate through CUAs in which they are used, thereby reducing the trustworthiness of such analyses for medical decision making.
Our findings lend credence to an intuitive assumption that parents and caregivers disparately consider trade-offs in exchange for benefiting their child. Likely multifactorial, this observation may stem from perspective dependent variation in respondent risk aversion. 7,16e18 As noted by Hellinger, individuals generally display reluctance to take significant risks during health care decision making, with TTO methods particularly sensitive to this phenomenon. 18 Consequently such methods may inadvertently underestimate HRQoL impact, thereby overestimating health state utility. Risk aversion is even more pronounced when considering pediatric conditions, given the roles of emotional attachment and parental/familial altruism inherent in such situations. 7,19e21 Studies in other pediatric surgical subspecialties have demonstrated risk aversion behavior in parents considering surgical treatment for their children. 20, 22 Despite their fervent desire for positive outcomes, parents and other adults display reluctance to grant consent for children to undergo risky or invasive therapies, preferring safer options if available, even if less efficacious. It is reasonable to assume that this differential would similarly persist when respondents consider hypothetical pediatric TTO scenarios.
Pediatric utilities may further be influenced by emotional, financial and other strains placed on caregivers and families caring for a sick, dependent child. Described by Prosser et al as so-called spillover effects on HRQoL, 8 such consideration may account for a degree of the perspective dependent utility differential observed. This finding would seem applicable to other fields where proxy respondents must consider treatment effects within their own utility and that of their ward, such as in geriatrics.
Surprisingly anchoring effects, whereby exposure to a set of information cognitively biases perception regarding a subsequent set of information, were not associated with use of warm-up scenarios in our study. As noted by Paine et al, literature regarding anchoring phenomena in patient preference assessment is conflicting and incomplete. 23 We are reassured that online utility estimation appears unaffected by this phenomenon, given consistent VUR utilities reported after exposure to information about conditions with severe vs minimal HRQoL impact. 10, 11 Such exercises are generally assumed to be useful for providing necessary education on otherwise obscure concepts associated with TTO and utility theory, particularly in the virtual environment, where lack of direct interaction limits researcher ability to directly answer respondent questions related to experimental design and procedures. However, interestingly VUR utility was also unaffected when respondents were not exposed to any warm-up scenario, raising questions about this assumption. Multiple authors have observed comparable results from AMT sample populations to those gathered via traditional methods for utilities research. 10,13,24e26 However, this platform is not without limitations. Nonetheless, gathering a truly representative sample population in a cost and time effective manner has long been a particular challenge in utilities research. 27 Prior studies have found the AMT population to be more diverse and nationally representative than those from other widely used convenience samples, such as United States undergraduates, although not as representative as other (and costlier than) online probability samples. 12, 13, 26 Additional limitations must also be considered when interpreting our study results. As mentioned, in the absence of direct interviews we were unable to query respondents for further explanation regarding their decisions. Thus, we can only speculate about their reasoning and its ultimate impact on utility estimation.
Our study design restricted participation to respondents older than 18 years. However, we intentionally did not restrict respondents to only those who are/were parents, nor to those familiar with VUR. Indeed, a slight majority of respondents in our study (56%) described themselves as childless. Although it is reasonable to question whether this factor had an impact on utility values when asking about a pediatric condition, the literature supports the use of diverse, nonaffected individuals in gathering utility data to prevent overinflation of utility scores. 6 Furthermore, we observed no significant difference in mean utility scores from parents (p ¼ 0.33).
Finally, use of a 10-year time frame for VUR TTO is somewhat inconsistent with the generally benign but prolonged clinical course of reflux. However, such a time frame has previously been used for other indolent conditions. 4, 11, 28 
CONCLUSIONS
The utility of VUR in children is consistently highest when a child perspective is used and lowest when a parent perspective is used for elicitation. A combined parent-child dyad consistently provides a midrange value between these 2 extremes. Warmup exercises appear to have little effect on utility estimation for our condition of interest.
